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Abstract: The mechanical properties of coal series sedimentary rock and its bursting potential in different moisture
contents are studied, and the models and correlations between moisture content and bursting potential are
established. The controlling mechanism of moisture content of mechanical properties of sedimentary rock and its
bursting potential is also revealed. It is shown that the uniaxial compressive strength and the values of elastic
modulus decrease with the increase of moisture content, whose influence degree differs from lithology, and the
decreasing rates are controlled by lithology. The rock after peak strength of stress-strain curve represents
brittleness and shear failure has obvious strain softening behavior in the condition of dried or with small moisture
content. With increase of moisture content, the brittleness index modified(BIM) of rock increases gradually, while
elastic deformation exponential decreases and the stored elastic strain energy decreases sharply in the process of
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stress; however, the consumed permanent plastic deformation energy increases relatively, which means that the
bursting potential of rock decreases significantly with the increase of moisture content.
Key words: rock mechanics; moisture content; mechanical properties of rock; brittleness index; bursting

potential
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Tablel Testing results of influence of moisture content on
rock mechanical properties

g K R R PR TARALE
w/% ¥ o./MPa E/GPa i
0.00 142.50 73.33 0.330
YR T 0.23 82.00 48.30 0.340
0.35 44,56 23.28 0.286
0.00 110.52 41.04 0.032
T 0.06 89.92 41.69 0.161
0.11 58.08 42.35 0.189
0.00 119.40 - -
0.56 88.50 - -
Ve iR ey
0.78 51.60 - -
0.84 68.30 - -
0.07 218.36 44.01 -
) 0.08 225.48 41.44 -
AR 2
0.86 93.80 15.94 -
0.60 127.45 23.67 -
3.08 13.55 291 -
. 3.25 13.11 1.70 -
e
4.57 6.71 0.73 -
5.13 4.38 0.49 -
R 2 IKXA AR R AL
Table 2 Influencing coefficients of moisture content on
uniaxial compressive strength
" % e TKE BWRE BER
Ak o  FHK, o
W% Kr  HMXRHR
kLA eRbE  143.35 277.59 <0.35 0.32 0.99
Wb 233.08 166.14 <0.86 0.39 0.99
Wby 120.98 71.61 <0.84 0.50 0.94
e 30.36 493 <5.13 0.17 0.95
KA 112.94 472.33 <0.11 0.54 0.98
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E=E,—k,w )
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FRPERCE RO AR A, LB LR 3.
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Table 3 Influencing coefficients of moisture content on elastic
modulus
" FRPERTRE EokhE PRPERLEERE )5 AR
Ak Rk, N N
Eo/GPa w%  RFRHBKe  KRHR
iR fisebys 7507 13844 <0.35 0.35 0.98
B b 4515 3453 <0.86 0.34 0.99
VE v iia - - - - -
ek 5.49 101 <513 0.06 0.91
YRS 4236 1188 <0.11 0.97 0.99
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Fig.1 Complete stress-strain curves of different lithologic

characteristics
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Fig.2 Saturation moisture contents of different lithologic
characteristics
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Fig.3 Analytical plot of the index of BIM
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Fig.4 Complete stress-strain curves of sandstone under different
moistures contents
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